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TITLE OF THE INVENTION: RESOURCE OPTIMIZAT ION FUNCTION IN A 

DATA AND TELECOMMUNICATIONS SYSTEM 



FIELD OF THE INVENTION 

The present invention relates to a method at a data 
and telecommunications system for transmission of data 
streams between a receiving terminal and/a transmitting 
terminal via at least one fixed network/ including just any 
number of nodes and another network consisting of links 
with large variation in bandwidth and quality, at which a 
resource reservation protocol reserves resources in said 
fixed network for said data streai 

PRIOR ART 

A 

A computer transmits data /over a network to a 
receiving computer. At hierarchical coding, a data stream 
(with real time requirements/ i.e. demands on controlled 
delay) is divided into separate data streams with different 
priorities. The data streams have different demands on 
quality. By a resource reservation protocol, resources then 
are reserved in the network for the data streams. Separate 
reservations are made for each data stream in all nodes 
from the receiver to the transmitter. At hierarchical 
coding, the node throws data streams according to a 
predefined priority if the transmission capacity of the 
node has decreased. /Since the data streams have real time 
demands, data will /not be buffered. 

When hierarchical coding is used over a radio channel 
with large variation in bandwidth and quality, the number 
of data streams which can be transmitted over the radio 
channel will vaxTv rapidly. The radio channel is the 
transmission liiik which in most cases will set a limit to 
the number of data streams that can be transmitted to the 
receiver. The /data streams that are stopped at the node 
closest to thfe radio channel are still transmitted in the 
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fixed network and therefore load the fixed network without 
due cause. At the same time, the receiver Wants to keep its 
reservations in the network also during tMe time when some 
data streams are stopped, because the reservation may not 
5 be possible to retrieve if it is deleted. At unicast 

traffic, i.e. one receiver of data stre/ams and separate 
resource reservations for each receiver, it is possible to 
signal to the transmitter to stop ther transmission of a 
data stream. At multicast traffic, i/.e. a plurality of 

io receivers of the same data streams,/ resources are reserved 
in common in nodes with data streams in common. For that 
reason the transmitter cannot stop the transmission of a 
data stream since all other receivers then should be 
affected. / 

15 The aim of the present invention consequently is to 

solve this problem and provider multicast traffic without 
loading the fixed network without due cause. 

SUMMARY OF THE INVENTION / 

20 This aim is achieved by a method at a data and 

telecommunications system /for transmission of data streams 
between a receiving terminal and a transmitting terminal 
via at least one fixed network including just any number of 
nodes and another network consisting of links with large 

25 variation in bandwidth And quality, where a resource 
reservation protocol reserves resources in said fixed 
network for said data /streams , at which said protocol 
attends to that if the transmission capacity of a node 
decreases and falls below the quality requirements of a 

30 specific data stream/, said specific data stream is thrown, 
whereupon said node /transmits a message which is executed 
in all nodes in sajjd fixed network where resource 
reservations are provided towards said transmitting 
terminal, which message includes the steps of: 
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updating said resource reservation for said 
specific data stream; 

utilizing said resource /reservation temporarily 
for other traffic; 

throwing said specifi^ data stream until 
different is stated. 



The invention shows a plurality of advantages in 
comparison with known technology. For instance, the fixed 
network will, with this resource optimization function, 
have a considerable capacity improvement, i. e. the network 
will not be loaded by data /which in any case is thrown at 
the node of lacking capaciycy. 

The receiver will note lose its resource reservations 
during the time a data styream is stopped, which can happen 
if the receiver has to make new resource reservations each 
time the number of data /streams is changed. 

Resources which in/ other cases would not be utilized 
during the time a data /stream is momentarily stopped, now 
can be utilized. 

At multicast traf/fic, data will be thrown in a node as 
close to the transmitter as possible, without other 
receivers of the multicast traffic being affected. 

Further characteristics of the present invention are 
given in the sub-claims. 

BRIEF DESCRIPTION OF I THE DRAWINGS 

In the following a detailed description of an 
embodiment of the invention is given, with reference to the 
enclosed drawings, cf which: 

Figure 1 is a diagrammatical presentation of the tele 
and data communications system according to the invention; 
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Figure 2 is a diagrammatical presentation of a graph 
related to hierarchical coding according tp the present 
invention . 



20 



DETAILED DESCRIPTION OF AN EMBODIMENT OP THE INVENTION 

Figure 1 shows a mobile computer,/ 101, connected to a 
fixed network, 102, consisting of nocjes (N) via a radio 
channel with varying quality. The dafehed arrow shows data 
streams which are transmitted to the mobile node 101. The 
10 bold arrow shows data streams which are in common for all 
receivers 101 and 103. 

The mobile computer 101 can/receive unicast traffic 
and multicast traffic. At unicast traffic, the nodes deal 
with the resource reservations /of the data streams 
15 separately. At multicast traffic, the nodes deal with the 
resource reservations in common when the data streams are 
in common for all receivers Aoi and 103. In Figure 1, the 
node 104, closest to the receiver 105, deals with the 
resource reservations in common. 

The invention is primarily intended for the 
functionality in the node/ 106 at the interface towards the 
radio network, and in the nodes 104 and 107 which the data 
streams pass on the path from the transmitter 105, i.e. the 
computer, to the receiver 101, i.e. the mobile computer. 
25 The functionality /adapts resource reservation 

protocols created for /fixed networks 102 to networks 
consisting of links with larger variations in bandwidth and 
quality, preferably ;nadio networks. Previously known 
technology does not deal with resource optimization at 
30 resource reservations and hierarchical coding over links 
with varying quality. 

Theoretically J the resource optimization function 
solves the network/ utilization problem at hierarchical 
coding, both for unicast traffic and multicast traffic. 
35 If the transmission capacity at a node (in most cases 

the node 106 at the radio channel), see Figure 1, 
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decreases, and the quality requirement /of a data stream is 
no longer maintained, then the data stream in question will 
be thrown. After that the node transmits a message to the 
nodes (where the resource reservations are) towards the 
transmitter 105 (the computer in Figure 1) with the 
following content : 



10 



Update the resource reservation for the data stream, 
i.e. keep the resourse reservations that are required 
to transmit the data streai 

Use the reserved resource temporarily for other 
traffic . 

Throw the data stream untAl different is stated. 
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If the transmission capacity in the node increases, 
and the quality requirement /for a data stream is fulfilled, 
the data stream shall be transmitted again. The node 
transmits a message to the/nodes (where the resource 
reservations are) towards /the transmitter 105 with the 
following content : 
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Update the resource/ reservation for the data stream, 
i.e. keep the resourse reservations that are required 
for transmission off the data stream. 
Use the reserved Resource for the intended data 
stream. 



30 



35 



Both unicast and /multicast traffic here are dealt 
with, with the same signalling message. At multicast 
traffic, resource reservations which are in common for a 
plurality of receivers 101 and 103 will not be affected. 

Figure 2 shows tlhe internal priority of the data 
streams, where the dkta stream 1 has the highest priority 
and is not limited ih time by bandwidth functions. 

Data streams 3 are strongly limited in time by the 

The data streams consequently are 



bandwidth function 
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hierarchically coded, where data stream 3/ is highest in the 
hierarchy . 

In the following an example is giv£n of a conceived 
scenario : 
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Mobile computer 101 receives data with real time 
demands (controlled delay) from/a transmitting 
computer 105 (Figure 1) . 

The mobile computer 101 select/fe to receive the data 
stream in a plurality of data/streams with different 
priorities (Figure 2) . 

In each node resources are reserved separately for 
each data stream. 
The node 106 closest to the( radio channel receives 
momentarily information about which transmission 
capacity that is available over the radio channel . 
The bandwidth decreases, /and the node 106 closest to 
the radio channel is forced to throw the lowest 
prioritized data stream / (Figure 2). 

In order not to overload the network 102 with data 
which in any case shaliy be thrown at the node 106, at 
the radio channel, a message is transmitted to the 
transmitter 105 (the Computer) that it shall stop the 
transmission of the data stream of the lowest 
priority. The message/ which is transmitted to the 
transmitter 105 also/contains the following 



information which is 
on the path to the t 



executed in all nodes 107 and 104 
ransmitter 105: 
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Update the resource reservation for the data 
stream, i.e. keep the resourse reservations that 
are required tlo transmit the data stream. 
Use the reserved resource temporarily for other 
traffic . 

Throw the data, stream until different is stated. 
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Both unicast and multicast traffic here are dealt 
with, with the same signalling message. In the cases 
when the resources reservation /is in common, all 
subjacent nodes must require that certain data streams 
be stopped for this request being forwarded in the 
common reservation. Consequently the data streams will 
not always be thrown in the nodes 104 where the 
resource reservation is in cfommon. 

The bandwidth will increase and the node 106 closest 
to the radio channel decides that the data stream of 
the lowest priority again /can be received. 
A message is transmitted to the transmitter 105 that 
the data stream of the lq/West priority shall be 
transmitted . 

The message which is transmitted to the transmitter 
105 contains the following information which is 
executed in all nodes 3/07 and 104 on the path to the 
transmitter 105. 



20 



25 



Update the resource reservation for the data 
stream, i.e. keep the resourse reservations which 
are required to /transmit the data stream. 
Use the reserve^ resource for the intended data 
stream . 

The above mentioned lis only to be regarded as an 
advantageous embodiment pf the present invention, and the 
extent of protection is bnly defined by what is indicated 
in the following patent plaims . 



